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(54) MULTI-VALUED IMAGE BINARIZATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To convert a multi-valued 
image into a binary image which being made high in 
density without using any page memory by converting a 
multi-valued data into a binary image data having the 
read density increased by prescribed times in main 
scanning and sub scanning directions. 
SOLUTION: A scanner part 1 reads an original, coverts it 
to the multi-valued image data and outputs them. A 
binarization part 2 converts the multi-valued image data 
into the binary image data of the density of S times in 
the main scanning direction and T in the sub scanning 
direction of the read density in the scanner part 1 . As 
for the binarization of the multi-valued image, the 
respective picture elements of the multi-valued image 
are defined as attentional images and the attentional 
images are divided by the S times in the main scanning 
direction and T in the sub scanning direction and 
converted to the (S x T) pieces of binary picture 
elements. Also, for the density value of the attentional 

picture elements, conversion to (S x T+1) gradations is performed by the (S x T) pieces of fixed 
threshold values. The obtained gradation output value is defined as a black picture element 
number among the (S x T) pieces of the binary picture elements converted from the attentional 
picture elements, and the attentional picture elements are converted into the (S x T) pieces of 
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the binary picture elements including black picture elements for gradation output value pieces. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



09.01.2002 



3611697 



* 

Searching PAJ 



2/2 s<— v 



[Date of registration] 29.10.2004 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



(19)B*S*mff (JP) 



«*> ^ 98 » ^ ?S ^) 



#St¥10- 191038 

(43)^K0 ^£10^(1998) 7 £21 B 



(51) IntCl. 8 
HO 4N 



1/387 
1/405 
1/403 



10 1 



F I 

H 0 4 N 1/387 
1/40 



1 0 1 

B 

1 0 3 A 



m&mx m&mv&s fd e£i2H) 



(2i)miss# 


1$IS¥8 - 354739 


(71)fflfflA 


000006747 










(22)fflSB 


¥J« 8 *p (1996) 12)120 B 




j£SC66*BaK*i§3& 1 T S 3 S 6 ^ 








sue 








j£&$fc*:fflK*flii2aTi3#6f» 














(74){$SA 





(54) Bmo«»] £«M9t2*ft3rJ!fe 



(57) QBft] 

c*i*¥®] asaigcoigsfiitwbT (sxt) m 

S&fr53ES*£*l5 (SXT) f@©2ftlj^C0 9^<DSl) 

mmz^ts s x t f@cD 2 mmmic&m- zctzftmt 



















L 




/ 











1 

s» fgT-^fjLT (sxt) m<D2mmmic%m%c 
mm^m^mas^x, 

mz&Bmmnm&mcttL? (sxt) {i<D@£Lf 
iMiT- ( s x t + 1 ) mm^wfot 2 ftwi* 

(sxt) M(Dzmmm<D?-tE><Dmm$itL 

ts S x t m<D 2 CffiiK lc£«f 5 c £ &«Mi 1 1 % &U 

mm 2 hks. 

SO fBt?#*JUT (sxt) ffl©2fflii*ic«lft-r*j: 
ffiBiB3Rft^a«*ns (Sxt) f@(Q 2 flan© a ^ 

<oniS3R»i: lt, mtmsmm^mmmmiiimrc 
ifommmz-sts (sxt) (i<d 2 {lam tcg&r 5 c 

*??fiis (sttn«sa) fgRtffiiiMiStfipjT (TaiM 

150 ffifT^fJUT (SXT) ffl0 2«HR(cXft^ 5C1 

Huieasia^oigfifitcwLT (sxt+d rmo* 

lHjRfr6£SI£n« (SXT) ffl<D2ffii®*0^^<D 
©HB^^-aty (SXT) ffl<Z>2{flIHl?ifcgg&-f 5il t 

[sa**4] ffitmswmv (mxn) /aaast 
cm, Naijsa) (Diijgffio^^MfcfSur, iiis 
aioBjR*^««^ns(wie (sxt) {!<D2ffiBjg* 
tc a $ n * n@*©8EBfu§£&?rf s c t *s$a t * 

[M*«5] im&®mmfr*>&m n* aoas (sx 

T) (HO 2 «M£*K:ft£nSMW8<DffiiI<ftB*> ^ 

mu 2 s & « 3 <D\,-?nfrmffi<o&mmm 2 mtn 



(2) WHff 10-191038 

2 

S73(fi]tcK^9B^» ; en ; ?-*n^p»^^n3Bu!2 (s 

XT) fi<D2fgB«tO^TtO^«^Jt^miIB±^S^ 

10 attfSWI*JS5 3a«0^ffliB«2flHt^j56. 

[Ml*iH9] ])u3'2ft@B^cD (MxN) JSJ2Ii?g 

(m> Ntta«sa) a^as 

t2 (sxt) m<D2mmmtpic3£nzmmm<o&W;tiL 
n*\ tui2 (mxn) fflm®m<o'&mm<Dftfttf.mci& 

^ta, SRaiii**^«««n*«fiE (sxt) <■ 

©2ffiB&^£$£n-5IIBfg<DSBB{aB ; 8\ ^feSfe 
20 rcSft&\CfoKXfc&-t5<l£*%f®l£tZim&l. 
2tfctt3<OI/>-fn^©f2IS<0^fflB^2ffifb73ffio 
[S^OPHfttftfP!] 
[00 0 1] 

^fiB^2ffl{k73jSfi:M-r§ 0 

[0 0 0 2] 

30 Bft^r, 2fiB^?ML^7 p n-y^^aT'tb^-r^7 :r 

mm<o 2rnmmt^mfH.tti% 2mmmc%®t 
mtLx&mmzrc ammm ttz>fr&2 mimvwm 

[0 0 0 3] ZtDfcib, #^SS5 6-4 6 1 8 7^$g 
fBttO rH^j8 J g©2fIftOLttMI^?3}ij JCM?) 

tiZxiolc, 3 x 3vh'J^X«OB^<Oi8au-^;Koa 

fflBft © 2 flutter, ^Bfsoiif mziEWKmm. 

X~ZZ£?\cLrc1Mmmj;-$t\X^5 0 
[0 0 0 4] 

^5 6-4 6 1 8 7^IBlcn6tl**tttt, 

3 ^- p< u 6^ 1 4 , (o#£* fistr * fc «> 
[0005] ifi^t*sv^Tf4, &mmmzm&%. 



(3) 

3 

0-4 0 0 d p i tfiiffiT'i&Stf, 2 mwto*iaiitz 
ttW/u v *SB$©Ui;fo5£H©«Mft Ste 6 0 0-1 
2 0 0dpi ^fcffiffififbtfitA/efctK ZtDtctbiC, 

zm&® f-o^flBttoaxtf aj: t) tatae© 2 

[0 0 0 6] *KWt4» «*W»fc«#Ta<£ftfct>© 
OOjtiSft 2 ttflflRKSBTt 5£ffiB» 2 «Hb#8;* 

mw&c tzmttz, 10 

[0 0 0 7] 

*, w«fl i E«©§Hiw« 2 *{b*fttt, &m<omm 
tux, ^oaiiijRftijtaE^i^s csttiasa) <g 

RtfffljtBtflRlT (TttgJfSS) fST'^»JLT (SX 
T) ffl©2«nBJlifcggrtSc:i:K«J:^ ftraa^MK 

*ii5«js 2 babes*? zzmmm 2 Bft^rStt**^ 

T, iifiE&iBB©BfiBfc**LT (SXT) 

Lt^fir* (sxt+1) B«^aift-r**iMi2fiHk«i 20 

SEtt^ns (Sxt) BOZBBBoS-SCUBBBi: 
LT, M.E&SB£*ffllBMBUftBfl£tt©BB£& 
^tys xTffli<!)2fiiB*k:SSS-f set *«r«i:-r 4„ 

[0008] an*s2aa«o^fflii«2ffl[{t^j*tt, £ 

ffi©BSB*#oBBT-*fiK*tt5£BB«©4HiiB* 
*S80 «&tfBJjfeS*|6jT (TttiBR) BTSMMLT 

(sxt) Mozmmmic&mtzcticzt). wb& 
bbb 2 bbbic£b?&£bbb 2 ba^ss 30 
Kfev>T, mmsmm<DmmimcnLx (sxt + 
1) mmD4&m&mM*ftvfcMmzftitmm 
mjjmzffifc£Emmfr (sxt) m<oz 

mmfjmmr£if<Dmmm**3ts csxt) {H©2ffiH#n 
££B?3ci:*tt»£?3o 
[0009] i«*«3fs«©£ffiB{f 2fi<b#a«, £ 

fiSmmtLX, *©ftiHJR*±j£SE£|ii)S (Stii 
&B) fi&tf»Ji£**lfiilT (T(ii«8») «T#fJLT 40 
(Sxt) B©2ffiiSB»cS:B?Si:fcfc:,J:»>, bu!2# 

bbb&b ba 2 bbb tc^^t- § $bsb 2 

KJs^T, buIBS S B«©vf Affile WL-T (SXT + 

1 ) Kii©^fflf f ^ifjsa*tfofctt«»6nfc»iia 

flB*1KKEaE 1 Hjfttr 5 BBS (sxt) b© 2 B 

mtimmrcifvmmmz'Sts csxt) <B©2ffiBjgtc 

^$?S;:i:*1f&t?S 0 

[0 0 10] ffl#«4EB©£BBB2B{l:#i£ti\ If 

2Sfcti3©V^-ftl^©lHtt©^ffliB«2ffl[{t 50 



10-191038 

4 

fiatfc^-c, tfjfe&gwg© (mx n) jioaB* 
(m, NBiifK») ©B£B©#ffi#iR£*£i;-t\ 1$ 
asajBfr63E«*n4MK (sxt) fi©2fiBig* 

So 

[0 0 1 1] WjR3l5pE«©£fflH«2ffi{b£}£«> W 
1 , 2 * fctt 3 ©1^? ftfr©!£«©£ffiHfg! 2 Bffc 
tfiifc&^T. tuI5ffigil»*^^?nSBuIB (Sx 
T) ffl©2ffiffl*'4nc-&SftSHH3&©EHffiH*, ^ 

[0012] s.'ijRii'i 6 iiG'iiic© zmnm 2 mtrum. m 

a5n*B$fcfi«» g»ft©B«B 2 BBBtfttBBB 

1 4 5 ffiftjsn?£ 5 c k *»b 1 ? 5 o 

[0 0 13] M£g7GB0$BBB2B4k£&& W 
#8 6 fE«©£ffiB{£ 2 «Hk?li£ fCfeV^T, MISUSE 

^ttfreBBsnswia (sxt) b©2Bbbkov> 

[0 0 14] IS^S8fB«c©^ffilifiR2«b^}4«, IK 
5 IEB©£BBB 2 BfttfSKfci^T, HdfB^fe^ 
J6P>ft3«ftAti, gaft©«BA 2 BBBtfBjftBB 

icftsffl5tsi?fesc tzwmttz* 
[0015] w#E9iBB©£BBB2B{b2f&«, M 
Mm 1 > 2^fcB3<Di>-rnA>©iBig©^is«2ffl<b 
7?}sjc*5v>t > mtmswmtD (mxn) ^3z2b^ 

IB (Sxt) ffl©2fflB*(t»K^$nsilliJR©EIH(4 
1*. mm (mxn) HfflHiR©S£tffi©#^ttiJZfc/S 

aKffiBH3lS!Jp5IE««n-5jWIB (SxT) ffl 
©ZfflHB^fcS^ttSJiHiROEHffiH*, ^*6^»6 

/cfi^stfscT^-rsiik^ifstk-rSo 

[0 0 16] 

[ooi7]0i &*ftw<D%M<DBmc%%&imm 
m?mxhz>o 

[00 1 8] WHfcfc^T, 

A/D*««ll*fllit, JRM«SE»%-?T^«BflR 
T-^tC^LTta^rSfcOTaD*. 2«b3l5 2fi7. 
+ + -fi5P 1 ^6©^fflB«r-^*^*-vf W 1 T'©K 

D SBS©±mS7t [S] S ffi, giJ^aTi IS] T fS©!BJS© 

a, IMS. tfttJ^, i«5ar-S5t), #nfls© 



5 



y y * 3 it. 2 imtw zfrt><D2 mm%zx**i-w 1 

[0 0 19] U±OMlS'P. 2ffl{t»2k:*it^Tf7t>n 

[oo2o] $ti\ n i nas^iB-e«, 2ffi{fc»2fct, 

1 £ n 5 ^flBflix- 10 

tu ^©aaiBRoanairtwLT (sxt) <i*i<diii 

SELtlWilT* (Sxt+1) Pf«K\X«r«J|tMIHifl: 

»a*ff4i/\ *©*s**§6ttfc, fiofre.fi csx 

T) STOKiB^BWm^li*, 3tt&SB*Hp5Xai 
•f* (Sxt) ffl©2«NIiJR©9 5©JilfflJR»4:U S 
iSaga^ ; ecopgiiai^fflfI/-c^coMiii^^tr (S 
xT) 1B<0 2ffliB*ta»LTai^-rSi:i:-p, 

*» i ^b^^fi«i^±^a^(S]tc s <s, iijj£3t;£is] 

[0 0 2 1 ] S- = T = 2©»^, 02£;S 

1\ 3 x 3 cO/aiai®^ A , B, C, D, E. G, 

^tfii-f sagasssxte, 03tc^-r (2x2) = 4* 

f ( x , y ) > t h 4 
t. h 4 > f 
t h 3> f 
t h 2> f 
t h 1 > f 

fiSEHicj^uT (2x2) 2mmmic%£tizmmm& 

«r0ft^L4ffiO9^OI/^n^ti*^U *<Di*£L 
feUajRSKJESUT^ 0 4 (1) &</>L (16) ©<^f 

[0024] c<D&r>ic, m\nmBm<D&mm®2m 
itfi&X'te, agent* (sxt) m<D2mmmic^m 

g& 1 fr£<D£ffiBfi£«£S2fiBflM$LT7y > 

^3tm^-rsc4:^-ets. agasftozutfii 

fcSSSLfc (Sxt) ffl®2fflHJR4'©JSiBiR»i: , f* 40 

« o t» t>nrc%\mmcm l 2 <i bar* 7 y 

[0 0 2 5] ^tC?fSZ^)5S^f«fCO^TfWr5c 
35 2^SSJgf8T*{is 2{iflfL'5l5 2tt, 1 fr&A 

ft sn*§M^«T- $n<Da&tt«& 

o&B*£M#AftLTagBfi?i:U ^<D£gBII<D 

aiafiitwLT ( s x t + 1 ) mmv&mmm&mws 
zm\ ztDm^mzntc. mot^m (sxt) si? 50 a 



(4) ttrWfl* 10-191038 

6 

<D (2X2) ZffiB^^OHB^SJi:, (2X2) 
v h y *Xfcfctt3lM^0EB(M0*§#£t>-fr/<* 
04 (1) (1 6) <D 1 6jID £&S<, 

RBI (1) ttSffl3R»^0fflO«^ RIB (2) ftl^L 
(5) UliXSKtf lffl©»&, IBIS (6) ft^L (1 
1) aHfflJtS»A^2ffliO»^, IQB (1 2) ftl^L (1 
5) fiji*B}R»jb<3ffi©*&, P]0 O 6) teMBl£& 
4 ®<DH'&Z7fi LXt> *) , LOf 1 HJBJBJB-eti, 
(2X2) 2ffiBl^©JtBjftSac*ffSLT0 4 (1) 
&(^L (1 6) Olf^-fA^O/^^-yj&iBtR-rS. 

[0022] &Bmm<Dmi&®<Q (2x2) 2fiB&43 

OHaiRft^X«B. agBHtOrlfiffi* f (x, 

y) tU ^OSfiflf (x, y) tf, 4 0<DL£l>jl 
IKthK t h 2 , t h 3 , t h 4 : tztt L t h 4 
>th3>th2>thl) ■eK«5n«BfrS<D5aB 

r, ?-oiigB^x^p)^gi*ns03t^-r (2x 



2) = 4ffl©2ffiB*K:£*ft5, 



[0023] &smmx<Dmm®f 

y) 



(x, 



(x, 
(x. 
(x, 
(x, 



y) > t h 3 
y) ^ t h 2 
y) > t h 1 

y) 



mmmxtDmiMmtfm-rz 5 



46fcf 



30 



^S(=4 
*»=3 
^=2 
*»= 1 

«?a=o 

xt) fli«D2ffla*o5-BoiRajR»fcu ^^aga 

*«r^©|ig^ai^ffia^tt©lia^«r#ty (sxt) (@ 



en t; 



m®mtLrc2imm&tit5o 
[0 0 2 6] mfomat. s = T = 2tD* 

M 01jS{I^0^:^L6 3) coagB^t 



6 4 Pi 



<D^ffl»lllffitt«ia*ff?«^ 02K;^1\ 3X3© 
fflmmMA. B, C, D, E, G, HCD<pibl,CtiL&?& 
ftgB^Xti, 0 3tC^f (2X2) =4fi«2fflB^ 
a, b, c, Rtf, dCStt^nSftV (2x2) 
2 fflB»*«^Mi^MffiSS(^S© 5 BSflfcW(S-r SUB 
£ft (o^^L4) i:, ^© (2x2) vhy^x^cfe 

ItSHB^fDEgfitSOffl^^A^-^a, 0 4 

(i) ^^L (i 6) (oi 6iit)^^5 0 P0 (i) a 

3J0 (2) (5) «ftlB 

3 (e) (i i) immm 

(1 2) (1 5) fiHB^ 

(i6) immmmumotMG 

**LT*0, C(0m2^mB^Xit, (2X2) 2fl 
*<OHB^fC«jSLT0 4 (1) ftl>L (16) 



fl-^- 1771 



a*< 2 ®(om& 



1=1 



7 



ft=2 : e(x,y) = 
W&= 1 : e(x,y) = 
W&=Q : e(x,y) = 
T) f@0 2flffl^coa^0j 



[0027] &B®m<D 6 4 mmommm (2x2) 

f!£f (x. y) £U ^(DA^SJSfflf (x. y) t 

rzmmt(o£m?ioz,mm& f ' u, y ) 40© 

Ltl^ljSfffl ( t. h 1 , t. h 2, t. h 3, t h 4 : ftfc 
Lth4>th3>th2>t. hi) T*E#J5*i3r)t£ 

f(x,y)>th4 £P>tf ««!R=4 :e(x,y) = 

t h 4> f(x.y)> t h 3 KZti mmmWL=3 ■ e(x,y) = 

t h 3> f ' (x,y)> t h 2 KZli MMM 

t h 2> f ' (x,y)> t h 1 KZIS JIBS 

thi>f(x,y) ttzis mu* 

aiBffl^iSCT (2X2) 2ffiBiH^3:ft3JIBf?ift 
tf0&I^L4ffl<D9^©l^rnAHCj&£U ^<Di&£L 
fcJIBiiiftK/SDT, 04 (1) ^c^L (1 6) cot^f 

gSSHtCO^TOSIMffle (x. y) tStbLTfe< 0 
^OlSMffie (x. y) ^-ffiSflilCfctf?, 1 a^* 
(2X2) =4igjRcfifC^Sn%0*^4fii<OJiB** 

2) 2 fflffi^O^ffl^C^Cfc^tCt t) »m LT 

[0029] £<d£?\c, mzfkmfzmtv&mm&zm. 
aeiijR* (sxt) ibd 2 naxtcgEg 

1 5 i: v >o * «J tf*gfc*yifc: it), 7. * + 

*3tai^-rsc:i:A^-p*s 0 £fc, ttga^^jijsfi 

tcWLT (SxT+1) BUO^ffiKMJettffla^bT 
»6ttfcl«HaaM*ftgH*J&»6*iftLfc (SXT) 
ficD2{fB*4 ] OHB*^il'rSili:l:\ 2ffftgP2 

att c $ l /c 2 fiaii!* 7° y * 3 c m # -r 5 c 

[0 0 3 0] #fc£3H«J&BfcO^TBftB-r3. ^ 
*B3^^fl|T'{i, 2fifHtS$2«, X+ttSMfr^A 

-h * n 5 ^iitf- 7 5 , ^io 

igSffltWLT (Sxt+1) BSBO^fflx-f If 

fO^HI^tlfc> fflOA^ffi (SXT) *f<D 
KHOKMUrttt*, ^KaglijR^eSfiS-f S (Sx 50 



(5) WrM¥ 10-191038 

8 

* (2X2) =4ffl©2ffiliJRKS$n3&H*S«:0ft 
^ L 4 m<D r> (O^t nfrlCfcfe? Z> C 4: T'ff o . 
[0 0 2 8] ?is.t>*>, aBB^XC0?«J$<i*±lELit 
<t9lcf ' (x, y) tb agB^OSB (x. y) 

tc^LT (x-i. y-j) \ctiLm?%fflmwm<Di&m 

e ( x - 1 , y - j ) , WtmWtiL ( K J ) , 
^LTiigBjJtK^Mfifce (x, y) fc-fSfc*, 
f '(x,y)=f(x,y)+(l/Z(i(i,j))xl|i(i,j)e(x- 

i.y-j) 

(x.y)tf 
' (x,y)-6 3 
' (x,y)-4 7 
' (x.y)-3 1 
' (x,y)- 1 5 
' (x.y) 

J3R*-&tJ (SXT) ffl© 



^JSfl: Lfc 2 ffliStfWB^-r 5 0 
[0 0 3 1 ] UttWKU, S = T = 2 <Di§&X\ 64i 
H (ilSff^0^^L6 3) coagB^lcWLT5KP 

mmmA, b, c, d, e, Hco^L^css-r^ffi 

gB^Xti, 0 3lC^-T (2X2) =4i©2lil 
a, b, c v Rlf, dfCgttStlSjy, ^(D (2X2) 
2 flBUt^^ffix-i' WIO 5 PlfiifcWJS-r 5HB^ 
ft (0*VL4) i:, (2x2) vhu^xicfent 

(1) a^L (1 6) ©1 6ffl0i:a^„ IDS (1) a 
fiBi=ft*<0fflcD*§3\ |5J0 (2) (5) ttMB 

jRS^lfflKOli^ IQB (6) (1 1) «HB^ 

ft^2fflco^ |W10 (12) a^L (15) fciUBIfl 
St*<3fliO*l#, RIB (16) (iHB*ft*MfS<Dli-& 
*jj*LT*St>, CO«3H«!JBJI8-e«, (2X2) 2{g 
■*+OJiBil5ft»cWrt;bTH4 (1) a^L (16) 

[0 0 3 2] £gBit©6 4 KHOilftttO (2 x 2) 
2fflB*4'©IIB«ft'\©^^«, ftgaH^gjSfl* 
f (x, y) fcU ^©rfififif (x, y) ^\ 4CiO 
Lt^rlSffi (t h(i.j), th(i,j)+l5, t h(i, 
J)+3 1 , t h(i, j)+4 7) T?Kia&tl*ffi£©5» 

ut, j e©agB^x^e.^sn§03t^-r (2x 

2 ) = 4 ffl© 2 fiB^K#*n5MB^ft* 0 a^ L 4 

[0 0 3 3] a*>\ th(i,j)t± > ^IftLf l/^aT** 
05^7f>-TJ:9^, 4 x 4tD'£®jL#iW§vh>; 7 

x ic ± *) nr ^ > 3„ th(i. 0=1 

2, t h(4, 4)= 1 4 ta^o 2{I{tB|5 2KA7]£*l 



10 



20 



30 



40 



corns 



5 -v i *>< e> <o zmm®T~ z ±ic mm w k * -r 

f (x.y)^ t h(l, j) + 4 7 

t h(i,j)+4 7> f (x.y)> t h(i, J) + 3 1 

t h(i, j) + 3 1 > f (x,y)> t h(i, j)+ 1 5 

t h(i,j) + 1 5> f (x.y)> t. h(i.j) 
t h(i. j)> f (x.y) 

t j: ? ic , msmmx (ommmtmt 3 5 smom 

IfcWIfllfcjSCT (2x2) 2 BDiXtcdg tiSMOfii^a 

fcjiffliRattstT, 04 (1) (i6) 

[0035] c<d£o\c. m3mmmm(o^mmm2m 
(k^ST-fi, agfflu* (sxt) m(D2m&m\c$£& 

#3£fcB7Jf 3Ci#T*t3 0 agBf^rUtfl 
KttLT (Sxt+I) KiBO^fl-r^WI^UTtt 

enfcK«m*fii*ftgii**^a«Lfc csxt) ® 

<D 2 flB^^a® f § c T\ 2 M-ftSP 2 », 

i x^wM^wm^xm^titc^mm® 

T-# , 7 U 3 T*«&#&Bft©¥JIB®tff2SiT't 

[0 0 3 6] ^4^Sfi^filtO^T^f 5o C 

mm® 2 mit^m<o^mmx'$> 3 0 
[0037] ±$E(om i ^Lm3mmmmxi^ $m 

(SXT) 2{IB<f4 , OMB^^ ; e<D3l<46fc 

KHBa/jfafflk-rs^-e, (sxt) 2Mb^om 

[0038] *-ct\ comtmMBmit. ±m<Dm\ 
K^LmsmmBmczvxzircmwwmmm® (s 

XT) ZttHfl&^tfcW-SEBfcttaKLJ:? fc*3fc 
O^B^^rrSiB^kbT, i^agBJgOigSfillcjfc 

(sxt) 2mmmmcmz>mmm<Dmmz. a 

^agB^^^kf 5 (MxL) il32B* (M, L fi 
[0 0 4 0] S = T=2, M=L = 3£DJf 50 
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*fr) (DifOfitH (U j) KftSfrJSUT, ^MagB 
JglCQl^TOgMLtl/'ffit h(i,j) *«ttS5. 
[0 0 3 4] T4t>^, agBI?tX<DJ!fiffif (x, 

y) ft* 

&=4 
&=3 
&=2 
»= 1 

&=o 

sagas ti* (2x2) 



&Glf HBl 

&e>tf ubi 

*6tf JtBi 
&e>l£ MBJ 
fc&fcf UBI 

^wt-rst, ass 



2 



*n*MM*»fcj£i;T, 04 (n a 6) k 
mmx<D (3x3) naiii^ 02fc*Lfc.j:5fcE 

BSftSBjRA&^LH-e&Sfc-rSp 
[0 0 4 1 ] JlB*fttf OfflOig^ti, 04 ( 1 ) 
•f l/^->L*^l^cJ6, «#?<0&ili2«&<, (3x 

3 ) ®mmm<D&mmmftitmi\z x s r h 4 en 

0 4 (16) t/TN-T 1 — a 



s?o^ifitt4<, (3X3) nmwm<D&ms.fc<DftK 
WMic£t>?m4 (i6) cs-r^^-^ajR-rso 

[0 0 4 2] HB^^3ffi&P.ff, 04 (12)ftt> 

l (i 5) ©/^->(D^-rn^^atRnigiT'$.5o ; e 

0 3lC^Lfc (2X2) 2fIB^VhU^X* 

2<Diismmx<DmcMxMt>rzi:MjZ.vx. mmm 
04 (13) ©/<^->*aiRu /aas 



***«/h*lf-»«^tW:H4 (1 5) ©/^->*S1R 

4) o/^-^aK-rs. 

[0 0 4 3] JSB3Rtt#2fflft&tf, 04 (6) 
(11) <D/^-ytO^>-fnA^^*?PltiT'fe5„ 

H3t^Lfc (2X2) 2ffiB*-7hf;y7>^0 

z<D&sw3&x<Dmcmxti.tbtttm&Lx. nn^m 
m-rz 2 ■ommmm<D-£immmtttt®Lxm$>mm 
&m<x%^ttft±\c?Ai fc2~D<D2 mmmzmmmt 

■TSo Olt), A + H> B + C, C + F, 

(1 0) ©/^->%)a*3U B + G3b'«^:ft&tfH4 
(8) Sfctt (9) tO/^-y^aiWU, C + F^Jfcfc: 
4P.tfH4 (1 1) (D/^-yfcjfflKU D + E*"!®^: 
45.[fgl4 (6) tftti: (7) fO/^-y*UJt5. 
[0 0 4 4] JR8iRftA t lfltt&l£> 04 (2) ft^L 
(5) ^^-XD^-fn^A^WpJ^T'^So ^Oii 
0 3 \C7jiLfc (2X2) 2fflB^hU^X*02 



a. 

a n 
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mm. m<o3-DZ&mm£tZo oso, mmmm\ 
wm$>m&mw-X2i<'®-£iici*®4 (2) <d/w->% 
smr u n mmm c a<« t m&m # * 1 1> ^ti-^tc im 4 

*£^«££tiB4 (5) 



*H^«t,iafi«i*^*t^*^Kma4 (4) 

[0045] c o j: ■? 354 -Mmmmco^mwrn 2 m 

M&vmmmv (sxt) 2«iajRvn»^^t43tts 
ks{uB£\ (mx n) ^aa^cotgapffl© 

##«»EIC(SUT, SttaiBJR^&Xi(«ti« (Sx 

Wk» 2 «: , x * + i 6 a^j * n 5 ^ffiffi** o 
x y ^njffl^sffia 2 ffia^tc^ lt y y y # 3 tc 

titfj-e#, yj>^3T*a. ^fiBfg^i^SIK© 20 

[0 0 4 6] »5f|jMJB«KO^TSttlJ-f3. C 

mm® z fifths©, is 4 nmBmtim^Bm-ch 

So 

[0 0 4 7] ±ffi©£lft^LSB3HaWBJB-ett, **fi 
&*ns (Sxt) 2fIB{£*©MBig&£^©*i6/-c 30 

Bwm^ttfflfc-rs^fpv (sxt) 2mw®*<Dm 
[0048] *-c-t\ cnmsmmmm^ ±m<Dmi 

XT) 2ffliB«+fcfctt5EB*»lfi:LJ:5 fc-rsfc 

{frSSHfti* 40 
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«^iH4 (6) ft</>L (11) oea!?©/^-^ 

(1 2) ftl^L (1 5) <D 4m*)<0/Vt->tfmW.aJf& 

[00 5 2] KT, C©^5IISg^T*tt (2 X 2) 
2 teB£lc , B 6 £^T«fc«v MJ £ XKjjsffltfBG 

Ufc(2X2) 2ffliBjft'Thy*;*£Sta^t>-efc£'r 
10 St, 2ffiB$b. d, a, c OJlHT'ffi5 J cJHS&*^< . 



(SXT) 2ffia£$££t*£JliS£e>BEf 

[0 0 5 0] RttWKtt, S = T = 2 «D«**WCr* 
t, ftg»A^^?n5 (2X2) 2{ta&(plC«- 

SlCfclST, 04 (1) ftl,>L (1 6) (OiVf/^-y 
£ft£o 

[00 51] *tt5SS tt*Hffljft»KfSi;TjBlR£ft 
*»^lfflO«^ttB4 (2) ft<,>L (5) <D4i§S© 50 



(2X2) 2 faa jRic$sn«jiiiXtd:, 2 kbis? b , 

[0 0 5 3] L/ctfoT, (2X2) 2ffiffljRKl£$tt 
SJlBXtfl ffl©*£tt, B4 (3) ©/<*-;/tf*R 
£ft, "^SnSMBfgtf 2{I©i§-&{±, B4 (9) <D/t 

4(15) <0/<*-:/j&<iSfl2tt5o tsnsi 
mm^omcom^i, B4 (d uawe 

£fti>fca6, B4 (l) (DJ^-y-hmtRZ tiZo 
nSHBjlAM<i<0^i-&t|nl«T% B4 (16) <D/<* 
->L^S^T'**l/>rc46, B4 (16) <DJVl-yfr 

[0054] c©j:?ic, m5MM&m<D£{mmzm 

WOlffllO (SXT) 2Mfi^Vh>J^XttJlt5 

to, j$iB^*^^^ns (sxt) rnvzimm* 

tt*a»JWT»» 5 ft »«« 2 {!Bfi&*m*JT § c t # 
[0 0 5 5] ^{C, S6H«S»«HC'Ol^TattWr*o C 

©^ 6 mMBma, ±t&<om 5 nm&wwzim® 2 fa 

[0 0 5 6] Of 0, CO»6HMHg«T-{±, ^5H)}g 
(SXT) 2fflB*4"H:4bnt5ISB^OES*j*^-r5 

Bwc#jatfc, (sxt) 2<mR0>ffftft*. ^gi^ 

o*!BS 2 ttBflt^NEXSBft t ft S KST 2 1> 

[0 0 5 7] M<*WtC(i, S = T = 2 ©tt£*0Jk:T * 

t . 0 6 K^ffltffeSv h ( 2 

x2) 2faB^tcffli}a-&t)-a-TWf£;?-y:5o B6tc^t 

[0058] a 6 k:^-r«5t«v h u^xt, 
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m3\c7TsLfc (2x2) zmmm^rhv ^x^m^t> 
itrcttzt, «5fc«ffi#i %B<ozmmmbt, 2# 

*>o, ttgH**^3ES5*ti5 (2x2) zmmmwc 

fcKfcSo LfctfoT, XSM&OBfffifi 2 ffl 
[0 0 5 9] LfttfoT, 2tt{t»Z*»6Hi**tlfc* 

KffiK2«nMI«m/}Tt« a £&tft4>XttA2 

t->b»3jat«»o^«Hk2«t^tticj:o, asa 
*p6aan*n* csxt) 2{ih^o^/mi^ibhi*i 

[0 0 60] ^7Hj»«l8h:oi-'TBiWrSo c 

£>g? 7 nMusnia, ±!bcd^ 6 nmmmiD&mmm z ® 

[00 6 1] Ott>, ±E»6SIOl0Birea\ SiBJg 

fr6SE»«n* (sxt) zmwm<D&9c&*, m.Mk 
(om®mz mmmmmmm ttiz, v&mc watt % c 

tX\ 3 K&ttsaBfl^M^ftfrCDigDA 

m<Dm^\cfy) y*3<DMm&ffz oodpi *&SET\ 

c ©m 7 <Dnm&m<Dm&ti\ \ o o d p i &>±<DMm 
m<om&, m6nmmm<D£oi^ m&&<oig®&2® 

[0062] cvmmmBmxis, s=t = 

5 A0J»«@ KB 6 K*f«Jt«v h U * X£$ffi U 

[0063] ^(Dx^ic^ ±^-nmm^omm\c-o 
^xzti?n&mt%&9t&v h o 57jf>Wa (±^s 
twftt^scfc-p, a 6 at/a 7 
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VhU^X^03t^Lfc: (2X2) 2fflffl^vhU^ 

H^xtfilfflsnsHi^ l3 7<Dffiftffi 
v MJ * xtf ilffl * n&B^I i: X\ ®9cM&tf liio 

2f4B«b t 2SacD2fiIB*d, «Jt«fflAM 
S@^2fIB^a t 2#@©2ffiH*c i:#5tHC|»'& 
HMWtC S»)A£tf 2{g£&3 0 L 

10 [0 0 6 4] ^SUSiSJggltCO^TlftWrSo C 

[oo6 5]o$«3, c(Dm8mmmmxa, msnm 

(SxT) 2mR*tc*t*«MBXeEfl*9tir*-« 
«HC#JHLfc, (SXT) 2ffiBfS<DHftg*, mm 
<nms§i 2 fflB^m^B^i: **«t«lc|IB£-r 5 1 

[o o 6 6] mwmai, s = i = 4<Dm-&*w\c?% 

20 t, m8\Ci*t&9b&.-?hVt7>Kjrst&ftMtiL* (4 
X4) 2fIB^tcate-&t«-l±TWjlS$-li?>< ) 08^/Tst 

[0 0 6 7] 0 8 (C,T;f S^cJtV Hj 

aaffljR^6^fli^n§ (4x4) 2fiB^v^u^x 

SSfa^to-arfct-rst, (4x4) 2lilvh'J^ 

xtc-^*n§, mi&\,^Lm3mMBm(Dzmmmz® 

ffifflnxftby 2imm-?hv?z*&<D2 xzmm 
30 mcm8\c^tmmmxm\cmm^n, 4imA±<om 

□ T*t, T* f 5 fcltUB*^ (4X4) 2 ffliBJtS v h U 

[0 0 6 8] z<D&o\c, (sxt) z®mm<om9tis. 

*, (SXT) 2f«-7h^Xiti0lBim5 

x\ %Mk<D%&&z®mmm!m&£ftz>frtb. 2 
y^3tcii)^T't, ru>^3-pn, &mmm^<D^n 
[0069] iWc, sgiiJSjgHitoi^TWwrSo c 

9 $ymmtt. wM<om 1 3 nmBrnvz 
mmm 2 <o«»«t»« s. 
[0070] }iua©?g 1 %^Lm3%ffiBMxtt. mm 

«?n^ (SXT) 2fflffl»4'OSlil*a**0*i6fe 
PggBttl^fiUlfc-rSfc^T*, (SxT) 2flB^*<D^ 
50 B^OEffliuHtO^Tti, ^cH^UTl/^^ofco 
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[0 0 7 1] £<D%9mmBm&. m£(D®\ 

k^l® 3 mmmmic 4 k> o fcAiaojiii*© c s 
x t) 2 mmmwc&vz&mzmmz l 4 a t irs & 

<DT'£So 

[oo72] 09^9 nmi&mv&mmm z mttim 

m^-r*t>0-efe!3, 2fflHk«2tf** + :J-«lfr&<D 

fa S {{5, fflijj|i£#ft T {g<9&S© 2 fjMGft-r- 2 tc 
£«tt3t><0T-&D, -7V>*3t>\ 2{iM:g|5 2fr5€> 
2ffliBff*7.+ J t'^ai5 1 T'<Di!*®t)«/S<D±^a^[fe] 

sfg, BijjtaE^i^TflsosgSTfBfim^-rsfeo-p* 

5 , »mV 4 *<±IB#SI5**J»-r 5V^^D3>^a- 

£fiB& 2 nt^«ffl?ti5Bii»igi t ra«T 

$>So B45£tt, x<y->'!|9J^glJ5*ii^T^5^T*fe 

So 

[0 0 7 3] 2ffi{t3B2tt, ffi&<Dmift^Lm3nM 20 

H3(S)b^ss»*n5 (sxt) 2mmm$><Dmmm$n% 
=tmm itmmmi mm t-rz zmwm z miusvac «t 
t>, (sxt) z®mmtp(Dmmmmz&7g.?Zc $ 

fc, 2ffljbffl5 2tt, ftBiB*^Si«<OX-yS;aJ*«fi«-r 
^tD(SxT) 2«^«4>T*<£>ffitI*»srr3o 

[0074] *<D&mmm&^yi?mmfr : gfr(DW£* 

2 fflftsp 2 A^ri a mm t ur^aa u t ^ 5 bis £ n- 
(Dmmz&smmtLT, *<o&s&m&x.yi?mMfr 

So 

[0075] x y sapjsw 5 tc *s w- 5 a i mm #x •> 

S (Mx L) iS2B^ (M, Uii«5«) ©^igfiffl 

aia^<D?sjefi«Da<D*6Wffltcj;t)fij^f s„ 

[0 0 7 6] tl£t>*>. M=L = 3<D®-&*miCt5 

02tc^-f3 x 3mm<Dcp$ucitL\Stz&<3mmx 40 

©/gjgffiSrX, /S22BHIA, B, C, D, E , C, FR 

VHvmmmzzft^n, a, b, c, d, e, g, f 

I X — B I > T E 
I X-D I > T E 
I X-E I >T E 
I X-G I >T E 

(Do -SO^mfrOfcfttfSSfcSn* X-yffiJJ^ 
»5U\ tt@a^X^Xy->-B^i:|iJ^-rSo <mt4, 
a@B*X^X>yv/*B^T'fentf, R»-r5iffijR-e*S 50 
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mmmms. d, e, G^a^itasB^oB^fii: 

JRT&^nfcf. «»f*i!lBl?*5«21i«B, D, 
E, G<0B^lii:aga^<0B^Ii:©^©*6«fa*^b 

[0 0 7 7] 01 0H:» 09tC^L/-cB^JQ.gSB<O2 

^T^t" o 

[0 0 7 8] HlOKfe^T, 2ffi{t.g[5 2«:, AfiStl 
S ^ffiiB^i-r- 2 fcfflj*-* 5&Bfi£*a HI B^ i: U T, 

1 ) o f LT, 8U^c0^1^^b^3H«^©^{iB 
• 2«Wt*ffik:J:D» a§Bjfeb>»&K*-r« (Sxt) 

zmmm*<Dimm.m*~tki£.tz> mmi 02) . 

[0079] * L T\ X 7 ->*wsgp 5 ^ P. ©fUJEB JR© 
ii3EP*'6, aiBsg^x<y->*B^^S*^!pJ»r-r5 (M 
Wil 0 3) o agB*^x-yi/B«T?feS»^ (WW1 
0 3 <D Y e s ) 14, 31 4 H]WJ?)£ffiB<i 2 fflHfcfrfcfc 
tc J: 13 , X y i/*g|5«^T ( S x T ) 2 fflB^4"T'<D||B 

^ea^^rs (Mai 04) o aBHj&tfxy^H 

JR-P4V>»^ (JpJWl 0 3ONo) t4, ^5HJS^© 
T, ^HSPfllftT* (SXT) 2ffiB?£4>T-©HBJiH&§ 

^s-rs («yii o 5) o 

[00 8 0] zmitffiZlt, CCDkoKLX, #$ns 

jRBjKfk^:. mrnmoymmt^Mhtc csxt) 2fia 
mz&titz mw.i o 6) o 

[00 8 1] W±O«ia^*«ia!B**^SH*)»0iI 
(¥UW1 0 7No/b-7) Ci:T'2ffl{l:g|52t4, 

-rso 

[0082] *<oxii-£ti&&&m*t>\ s&tmw 

(4, *©lyi' , OW«**fi#LOO (SXT) 2ffiB 
jRKSSiL, ^K^^P^gP^^-rSB^tO^T 
{4, %<Dtpfflm<Dffit>fr-$*{%ftL-D-Z) (SXT) 2fl 
B*lcaS*'r*fcl6. £^BOBj|&t>"¥KSflcDBf|<75 

?x^*aiz: Lw<D&om»<Dit6&m z miw^mtto 

So £fc, x<y^J^3P5T'<OL*l/MiTE{4, A^^ 

ns^faBfsoKsiistcfSUT^^tisfeoT'fe 5 . 

[0 0 8 3] ftfc, W±;^tfcii?)5g<?3ff^tC*5^T 

i4, Affine 2 ffiuBttitsfis-r^t ^fSB«*«ifi8-r 

BKOiififfl^iS^S, ^OB^t44 0a<, riKfitf 
{g^S, 4 ( 33< i&Smt LfcJf-^tCO^T, *fgB^ 

i6, *OiSS<0W*5, -Tftte^ «Sffl^«^a, ^COB 



(10) 
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|si«Ji:)gfflpIS6ftot,t?feSi: fciii^S *T*t>fcv\, 

[0 0 8 4] W±WlWL«:llJ»0«ffik:fe(r^T. 
2 fifbSU 2 fl')/ ->"«£g|5 5 iCfcl^T, agaigo/aa 
BB jRO»att*4?!Hf 5 ft i BUS £ * ft 5 ±j£ 

V * 2 ttftW 2 -y 5*pJ£» 5 fil* 5£>gtf fc5 0 

bfrU tfcfcOidfc:, ^IB$(D2ffi{b»D£A6 

fc, ^-S>**l>&W*5&gtf&5*&fclt«LT, 10 

tit. -foi:fgnxhT*^r-#5t<DT*feS„ 
[0 0 8 5] 

li^(OzijSfIlc«LT (SxT) «OHSL*VHi-e 

( s x t + 1 ) mm^&tzmM z mtsmzfr? it 
mm ztitc mmmts fi* mil sa i ■ & x « * n « 

(Sxt) fl|(0 2fflifiSSO5-6OJSIiijRai:UT, BdlB 
ffiililR*WEI8Mai^a[ffll^ltOMH3l5*dCr (Sx 
T) ®<D 2 MlS^tc^^-r § c i: £ «t t) iiu!3£{«B{f!£ 20 
iSI^fi2filH^C^r5fcJ6, ffiiH^* (SxT) 

mn 2 fiB^t^-r 6 t ^ 9 * v A^Fgaaa 
[0086] w*«2 t««awk:«fctiar, miBftga 

*o«a«h:»LT (Sxt+1) BMQ&lV&ttjft 

(SXT) fl0 2ffiBX<9 5 5<DliBX& 30 

(sxt) ffl©2«ia*k:s«-r*fei6, &ga 

IS£ (SXT) ffl<D2fIB^tC^-r§^V^^-: V* 

=e v *^ga««t j; 9 , mizzmw\m<gi®m 2 iib 

«fc&£»£ftSIlBjtH**i*£LT^Sfci&, ^XJRffi 
[0 0 8 7] »*^3K^*aWKJ:ntf, SijtBaSB 

lt (sxT+D mmo&mr << *r ja 40 

S*Stl* (SXT) {@<D 2 fflB^O ^-^COHiii^at 

£tr (sxt) m<D2mmmic%&?z>rctf>, again 
z (sxt) wmmmMucmi+ztv?'*-?** 

A r (f?>ni. 0 50 
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[0 0 8 8] ffijRm4\Cl&ZmWfc£hlf, 11*11, 
2, s/ttt, 3 0i^ftfrKG63SW»i:*J^T\ ffiKft 
gBi£© (Mx N) J152B3I (M, NliiJ«») Oftft 

IB (SxT) fflOZMB^^t^StlSHB^A^fBSl 
i©ffi«i»)llli:«$fcEB£ft3fca&, fUClMIB® 



^iDX'y ->-«:W,1«^^S 2 HittiT' t , £fi!B 
»*<D3i:?^¥K^ISfI5gP^a^BRt«:HllLfciS^Jt 2 fit 

B®atfj£*#5C£tfT-25 0 
[0 0 8 9] M*3a5K«*aWK«J:ntf, M$3 1 , 

2, s/ctt, 3©^-rnAHc^^5Mjtc*5^r, MUBa 

@Bfflfr£g&Sft£iw83 (Sxt) ffl<D2{§BJH*»C 

Tft^snsfc*, aga^e^^nstutB (sx 

T) ffl0 2«BIRif>k:frsn«JIW)R^9UUmicGII« 
ft, ¥«*K#BloT86ftfc#«B«*»Htttf8Jiy 
WT-rlP> 2 fiBff tc^f ctm*. 

[0 0 9 0] M$96(cft%»9ik:J:nif, M^5fc 

2 flnfl^NmnoK ^ ^ * Qk9tm?& % k 
^ ^ as t * 1 1 * leaaaoiis o a ^ {csh -r s v v * - © 

^^^Stt < >/ 2 filB^tf 5 C i: tfT 1 5 o 
[0 0 9 1 ] tt*^7tfigS»Wt«k*ltf, »*^6JC 

±*S73 (6] R$ 3 mm<D ZtlZtlfr 6 * ft § tut 3 
(SxT) ffl<D2ffB^tCO^T(D#ffi^^Buf3±^ 

ffia^tc *s tt 5 mam/mam e t « * aw t j±« l t 
tiaa-r sreic^ 1:^*^1; y^»tcfett582ii«o2i 

!2S*ftfcB«lC*ii/>T©K)ffi*<3&»'rftT L $ 3 ct a ft 

[0 0 9 2] gi*^8t^5SIWtJ:fttf, IIS<a5(c: 
^SISWtCts^T, SOIH^fe^toSftSil^bS* 5 , ^ 
^OS^JS 2 ttHflWIH *Bff tc ft § flBfeST-fc * 

ffiB#*< K -y h«*§y<D^«coB^(cft t) , ^fK*R 
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